The Harvard community has made this article openly available. Please share how this access benefits you. Your story matters (2007) to a many-country setup where countries exhibit di¤erent degrees of labor market ‡exibility. We rely on the insights from a recent paper by Costinot (2009) to obtain precise predictions about comparative advantage in this setting: countries with more ‡exible labor markets specialize in more volatile industries.
Introduction
There is a long tradition in international trade theory of studying issues related to the labor market and its imperfections. The classic papers by Brecher (1974a Brecher ( , 1974b , the contributions of Matusz (1996) , Saint-Paul (1997), Davis (1998a Davis ( , 1998b , Brügemann (2003) and Davidson et al. (1999) , and the very recent work by Davis institutions. On the empirical side, Cuñat and Melitz (2007) show that international di¤erences in labor market ‡exibility do constitute an important source of comparative advantage: evidence for a large sample of countries con…rms that the exports of countries with more ‡exible labor markets are biased towards high-volatility sectors, as cross-country di¤erences in labor market regulation a¤ect how …rms can adjust to idiosyncratic shocks.
In this paper we extend the theoretical framework in Cuñat and Melitz (2007) . In comparison with many of the aforementioned references, we treat labor market institutions in a relatively coarse way. The trade-o¤ is that we can analyze the pattern of specialization in a setting with many goods and countries that exhibit di¤erent degrees of labor market ‡exibility. This allows for a closer integration with the associated empirical work. We rely on the insights from a recent paper by Costinot (2009 ) to obtain precise predictions about comparative advantage in a manycountry setting. This allows us to generalize the predictions from the two-country version of our model developed in Cuñat and Melitz (2007) : countries with relatively more ‡exible labor markets specialize in relatively more volatile industries.
In general, generating precise predictions for the pattern of comparative advantage in a Ricardian setting with multiple goods and countries has been problematic. The classic contributions by Deardor¤ (1980) and Dixit and Norman (1980) open-economy framework with many countries, sectors, and factors that can be adapted to many more speci…c cases. The Ricardian version of his model focuses on the case where each country produces a single good, but he also mentions that this setup can be extended to the case where each country specializes in a continuum of goods, as initially analyzed by Dornbusch et al (1977) for the two country case. Once we solve for the e¤ects of labor market ‡exibility on industry productivity, our model becomes a speci…c example of this extension. We provide a proof for this extension, which follows a very similar logic to the one originally developed by Costinot (2009) . This proof is not speci…c to our particular institutional assumptions, and thus applies more generally as a multi-country extension of Dornbusch et al (1977) with complete specialization. In that equilibrium, every country specializes in a non-overlapping range of goods on the continuum, based on their country-level technology. As in Costinot (2009), the multi-country extension imposes a strong assumption on the pattern of cross-country di¤erences in technology. That assumption is based on a unidimensional ordering of countries and sectors, each along a given characteristic. The key assumption is then one of log-supermodularity for country-industry TFP as a function of the country and industry characteristics. Given this, the open economy equilibrium solves an assignment problem of industries to countries (assigning production in that industry to a given country).
The Model
There are many countries, denoted by c. Each country is endowed with L c units of labor, which is supplied inelastically and internationally immobile. Preferences are identical across countries.
Agents maximize utility over a large number of …nal goods, denoted by i. 1 We think of each industry i as a Cobb-Douglas aggregate of nontraded sectors s:
where y (i) denotes production of …nal good i. Each good s is produced in turn with a continuum of nontraded intermediate goods:
(1) 1 We can think of these many goods as a continuum.
Intermediate goods are produced according to the 'Ricardian'technology
where is a stochastic term. Within each industry, is an iid draw from a common distribution G i (:), identical across countries, but di¤erent across industries, with mean 0 and variance 2 (i). We will refer to 2 (i) as industry i's 'volatility'. This formulation emphasizes shocks to intermediate good producers on the production side; allowing instead for demand shocks in equation (1) would yield identical results to the ones we discuss below. As a given realization of the productivity draw uniquely identi…es an intermediate good producer z, we now switch to the use of this draw as our index for the intermediate good.
Without loss of generality we assume that the industries are ranked in order of increasing volatility so that (i) is increasing in i.
Within each industry, there are ' ‡exible'and 'rigid'sectors s, denoted respectively by and .
We assume that a measure c 2 [0; 1] of sectors in industry i are ‡exible (s 2 ), whereas a measure
Labor is ex-ante perfectly mobile across sectors and industries. In a ‡exible sector, …rms hire labor after uncertainty is realized. After the realization of , production and commodity market clearing take place in a competitive setting. Rigid sectors must hire labor before uncertainty is realized, and the intermediate good producer is contractually committed to paying the hired number of workers the agreed wage (regardless of the realization of ). We assume labor market clearing: the wage w is such that there is full employment. 2 After the realization of , production and commodity market clearing take place in a competitive setting, subject to the wage and employment restrictions. 3 Labor Market Flexibility, Volatility, and Productivity
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The Flexible Sector
The appendix shows that for s 2 , the sector-level price is given by
where the ‡exible-sector average productivity level~ (i; s) is in-turn given bỹ
The Rigid Sector
where the rigid-sector average productivity~ (i; s) is in-turn given bỹ
In general, ‡exible sectors are more productive than rigid sectors (~ (i; s) ~ (i; s)), due to their ability to reallocate labor from low-to high-productivity …rms. Notice that~ (i; s) =~ (i; s) only if volatility is zero ( 2 (i) = 0): in this case, obviously, the ability of the ‡exible sector to reallocate labor is irrelevant.
Aggregation
In order to simplify the analysis, we parametrize the productivity draws to the normal distribution, thus assuming that N 0; 2 (i) in industry i (the distribution G i is Normal with mean 0 and variance 2 (i)). This yields average sector productivitỹ
With ‡exible and rigid sectors within each industry, autarky …nal-good prices in country c are given
where industry i productivity in country c, now depends on that country's labor market ‡exibility c :~
Not surprisingly, the industry's productivity varies positively with the degree of ‡exibility c .
Comparative Advantage
The discussion above shows how our model can be analyzed in reduced form as a standard Ricardian model where country c technology for producing good i is given by the productivity term~ ( c ; i) Proof. Assume that c produces i and does not produce i 0 , and that c 0 produces i 0 . Then it must be the case that w c 0 =~ ( c 0 ; i 0 ) < w c =~ ( c ; i 0 ). Then, by log-supermodularity, c 0 must produce
This contradicts our original statement.
In the context of our model, the productivity function~ ( c ; i) is log-supermodular since it is strictly positive and twice continuously di¤erentiable with @ 2 ln~ ( c ; i)= (@ c @i) > 0. Thus, under free trade, countries with more ‡exible labor markets specialize in segments of …nal goods subject to a higher volatility. The average volatility of the production structure of a country with a ‡exible labor market must therefore be higher than that of a country with a rigid labor market. 4 
Concluding Remarks
We have shown how the insights developed in Cuñat and Melitz (2007) within a two-country model can be extended to a many-country setting, thus providing a closer parallel with the empirical work that is developed therein. The assumptions needed to generalize the results from a two-country Ricardian model to many countries are not speci…c to our particular institutional framework, and can thus be applied more generally to multi-country Ricardian frameworks that satisfy the key log-supermodularity condition for country-sector technology di¤erences.
